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EXECUTIVE SUMMARY: 

The 21-day chronic toxicity of radiolabeled [difluorobenzoyl-(U)l4C and cl~loropl~enyl-(U)'4C]Ri~on 
(Novaluron) to Daphnia magna was studied under static renewal conditions. Nominal concentrations were 0.0 
(negative and solvent controls), 6.25, 12.5, 25, 50, and 100 ng/L. Mean-measured concentrations, as 
determined by LSC, were <LOD (negative and solvent controls), 3.75, 6.90, 14.5, 29.9, and 62.8 ng/L. 

No lnortalities were observed in the controls, 3.75, or 14.5 ng/L exposure groups. Cumulative mortality was 
2.5% in the 6.90 and 29.9 ng/L groups and 57.5% in the 62.8 ngL group. The NOEC for parental mortality 
was 29.9 ng/L. The LC,, (with 95% C.I.) was 57.9 (50.8-70.7) ng/L. On Day 8, juveniles were present in all 
of the control vessels and in all of the test vessels at 3.75 to 29.9 ng/L. At the 62.8 ng/L level, juveniles were 
observed in two of the vessels on Day 8 and in the third vessel on Day 11; no juveniles were produced by the 
adults in the fourth vessel. The mean cumulative numbers of juveniles produced per adult and the numbers of 
juveniles produced per adult per vessel were statistically-reduced at the 62.8 ng/L test level. The resultant 
NOEC for reproduction was 29.9 ngk.  No statistical differences were observed between the mean cumulative 
numbers of carapaces shed per adult or terminal lengths when compared to pooled controls. The NOEC for 
parental growth was therefore B62.8 ngL. 

This study is scientifically sound, fulfills the guideline requir~nents for a chronic toxicity study with freshwater 
invertebrates [§72-4(b)], and is classified as CORE. 

Results Synopsis: 

Test Organism Age (eg. 1" instar): <24 hours old 
Test Type (Flowthrough, Static, Static Renewal): Static Renewal 

Mortality/immobilization: 
LC,fiC,,: 57.9 ng/L 95% C.I.: 50.8-70.7 ng/L 
NOEC: 29.9 ng/L 
LOEC: 62.8 ng/L 

Number of offspring/vessel: 
NOEC: 29.9 ng/L 
LOEC: 62.8 ng/L 

Number of offspring/adult/vessel: 
NOEC: 29.9 ng/L 
LOEC: 62.8 ng/L 

Number of carapaces: 
NOEC: 62.8 ng/L 
LOEC: >62.8 ng/L 

Length: 
NOEC: 62.8 ng/L 
LOEC: >62.8 ng/L 

Most Sensitive Endpoints: Parental survival and offspring production 
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I. MATERIALS AND METHODS 

GUIDELINE FOLLOWED: The study protocol was based on procedures outlined tlic OECD 
Guideline for Testing of Chemicals, Number 202, Daphiira sp., Acute 
Immobilisation Test and Reproduction Test, Part 1. Procedure 202 
(1984), and U.S. EPA Pesticide Assessment Guidelines, Aquatic 
Organisms Testing $72-4 Fish Early Life-Stage and Aquatic 
Invertebrate Life-Cycle (1982). Deviations from U. S. EPA FIFRA 
guideline $72-4(b) include: 

1. The age and pretest health (including mortality) of the parental stock was not specified. In addition, an 
isolated 2 1 -day acclimation period was not performed. 

2. The study design differed from EPA guidance: in this study, 10 daphnids per test chamber were 
maintained, with four replicate chambers per concentration (total of 40 daphnidslconcentration). EPA 
guidance recommends 22 daphnidsllevel for static renewal studies, where seven test chambers should 
contain one daphnid each (to collect data on survival, growth, and reproduction), and three lest chambers 
should contain five daphnids each (to collect data on survival only). 

3. A slight overlap of mean-measured concentrations was observed between the 6.25 and 12.5 ngL  groups 
(nominal). 

4. The availability of ['4C]Rimon decreased significantly between renewal periods; recoveries of Rimon from 
"old solutions were only 48 to 83% of Rimon concentrations in "new" solutions. 

5. The water hardness range (47-52 mg/L) was notably less than required (160-180 mg/L). 

6. The pH range (7.3-8.0) was slightly less than recommended (7.6-8.0). 

7. The particulate matter in the dilution water was not specified 

8. Terminal dry weights were not determined. 

Although the availability of Rimon decreased significantly between renewal period, HPLCRAM results were 
consistent with LSC results, and it was demonstrated that Rimon accounted for all of the recovered 
radioactivity during the 21-day study. Since attempts were made prior to study initiation to minimize 
adsorption of Rimon to the test vessels, the decreases in measured levels were considered unavoidable. 
Therefore, there were no deviations that affected the validity or acceptability of the study. 

COMPLIANCE: Signed and dated GLP, Quality Assurance, and Data Collfidentiality 
statements were provided. This study was conducted in compliance 
with the GLP standards of the United Kingdom, EC Council Directive, 
OECD, U.S. EPA, and Japan Ministry of Agriculture, Forestry and 
Fisheries (p. 3). 
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A. MATERIALS: 

1. Test Material ''C-"RIMON (Novaluron) 

Description: White solid 

Lot No./Batch No. : 3286-018 

Purity: >99% 

Position of radio-label: Uniformly labeled on both the difluorobenzoyl- and cl~lorophenyl- 
rings 

Specific activity: 127.1 mCiImmol 

Stability of Compound 
Under Test Conditions: A 3-day stability trial (longest renewal period) was cot~ducted at 

100 ng/L (highest test level). Test mediurn was sampled on Days 17 
("new") and 20 ("old) and analyzed for I4C-Rimon by HPLCtRAM 
@. 17). Results demonstrated that although the availability of Rimon 
declined significantly (from 98.9 to 62.5 ngL) betwcen 17 and 20 
Days, that Rimon did not degrade significantjy in solution, accounting 
for 93.1-96.0% of the total recovered radioactivity (Table 3, p. 27). 

Storage conditions of 
test chemicals: Frozen (-20" C) and protected from light. 

OECD requires water solubility, stability in water and light, pKa, Pow, vapor pressure of test 
compour?d). OECD requirements were not reported. 

2. Test organism: 

S pecies: Daphnia magna 

Age of the parental stock: Not specified 

Source: 

B. STUDY DESIGN: 

1. Experimental Conditions 

In-house laboratory cultures were maintained since August 1989 
(originally from the University of Shefield, England). 

a) Range-finding Study: A 10-day range-finding study was conducted with ten daphnia/level at 
nominal concentrations of 0.0032, 0.01, 0.032, 0.1, and 0.32 p g L  (p. 15). The trealincnt groups 
were compared to a dilution water control and solvent control (0.1 mL/L). After 10 days, mortality 
was 10, 30, 10, 20, 20, 30, and 100% in the dilution water control, solvent control, 0.0032, 0.01, 
0.032, 0.1, and 0.32 pg/L treatment groups, respectively (Table 1, p. 25). Juveniles were produced in 
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both control groups and in the 0.1 and 0.32 pg/L test groups only. Results of chemical analysis 
(LSC) conducted at each test level on Days 0 and 3 (prior to renewal) indicated that Lhc esposurc 
levels were lower than intended (54-70% of nominal) and decreased slightly between rcncwal of the 
media (to 37-64% of nominal; p. 18). A 3-day stability experiment was conducted with 0.1 pg/L 
solution (p. 17). Results (HPLC) indicated that the intended exposure concentration was achieved but 
decreased slightly during the 72-hour period (to approximately 87% of nominal, p. 18). 

b) Definitive Study: 

Parental acclimation: 
Period: 

'able 1. Experimental Parameters 

Continuous 

Conditions (same as test or not): I Same as test I 

Remarks ------------ 
Parameter 

Feeding: 

Details 

Fed at least five timeslweekly 
with a suspension of cultured 
Chlorella vulgaris (2 to 8 x lo5 
cells1mL) and yeast (0.04 

Health: (any ~nortality observed) 

Type of dilution system- for flow 
through method. 

m g w .  

Not reported 

Test condition: 
static renewallflow through: 

I for flow-through study: consistent 
jlow rate of 5-1 0 vo1/24 hours, meter 

Static renewal 

Aeration, if any 

Renewal rate for static renewal 

I No aeration during the study. I- - - - - - - - - - - -  
Dilution water shoulci 11e aerated to 
insure DO cor~centralron at or near 
100% suturalion. Test lallb should 
riol be aerated. 

3 times per week 

Duration of the test 

systems calibrated before study and 
checked twice daily d~~ring test period. 

( 2 l days C 
I ( EPA requires 21 days for static 

I renewal 
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Remarks 
Details ------------ Parameter 

Critcriu 

Test vessel To minimize adsorption, all 
Material (glass/stainless steel): Glass dishes covered with clear glassware was pre-treated with a 

perspex sheets siliconizing agent (SurfaSil, 2% in 
acetone) and also pre-exposed to 

Size (for growth and Not specified the test inaterial at the appropriate 
reproductionlsurvival test): concentrations for 2 or 3 days prior 

to use (p. 14). - - - - - - - - - - - - 
Fill volume: Approximately 500 mL 

1. Material: Glass, No. 316 
stainless steel, or 
perfluorocarbon p l a s t ~ s  

2. S&: 250 mL wrth 200 mL 
$11 volume is preferred; 
100 rnL with 80 nzLjill 
volume I S  acceptable. 

OECD requires parent airinrals be 
maintained ~nd~vldually, orre per 
vessel, with 50 - 100 nrL qfrnedlurn in 
each vessel. 

Source of dilution water The dilution water consisted of 
treated tap water. Treatment 
involved blending tap water, 
previously filtered through 
activated carbon, with tap 
water which had been softened 
and treated by reverse osmosis. --------- --- 
In the holding and test areas, 
this water was further blended Ui~polluted well or sj11,rng that has 

beerr tested for cotita~rrtrn~rts, or 
with a of softened water' appropriate recons~r/i,fsci water (see 
treated by reverse osmnosis, to ASTMSor deta,ls). 
reduce the hardness to 
approximately 50 mg/L as 
CaCO, (p. 14). 

I I 
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Remarks 
Parameter Details ------ ------ 

Criteria 

Water parameters: The water hardness was less than 
Hardness 47-52 as mg of CaCO,/L recommended. 

PH 7.3-8.0 The pH range was slightly less 
than recommended. 

Dissolved oxygen 60-104% 
Results of the analysis of 

Temperature 19.9-21.7"C laboratory diluter water (March 
and September 1997) for total 

Total Organic Carbon 0.8-0.9 mg/L organic carbon, pesticides, 
bacteria, and several other 

Particulate matter Not specified parameters were providcd in 
Appendix 2, p. 3 9. ----- ------- 

Metals See Appendix 2, p. 39 
EPA requires: 

Pesticides Not detected hardness 160 to 180 nzg/L as ChCO,; 
OECD requires > 140 ng/L as CaCO, 

Chlorine Not detected pH 7.6 to 8.0 is reconlmended. Must 
not deviate by more thaw one unit for 
more than 48 hours. 012CD requires 
pH rang 6 - 9 and should not valy 
more than 1.5 units iir any one test. 
Dissolved Oxyge~~ Renewal: must not 
drop below 

50% for more that1 48 hours. 
Flow-through: 60% diroughouttest. 
Tenzperatlrre 
20 "C + 2 "C. Must not deviate from 
20 "% by more than 5 "C'for more than 
48 hours. OECD reqirirrs range 18 - 
22°C; temperature should not valy 
more than * 2°C 
OECD requires total ovganic carbon 
< 2 nzg/L 
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Remarks 
Parameter Details - -  ---- ------ 

Criterici 

Number of organisms: 40 daphnidsltest level Did not follow reco~lln~cndcd test 
design. 

For growth and reproduction: 4 chambers with 10 daphnids ------------ 
per chamber 

EPA requlres 22 daphrlids/level; 

For survival test: (Not differentiated; same test 7 test chambers should contazn I 

chambers as above) daphnid each, and 3 test chanzbers 
should contain 5 daphnrtis each 

OECD requlres min~nzunr o f1  0 
daphnlds held individually for static 
tests. Forflow-through tests, 40 
animals divided into 4 groups of 10 
animals at each test concentration. 

Application rates Mean-measured concentrations 
nominal: 0.0 (negative and solvent were based on LSC analysis of 

controls), 6.25, 12.5, 25, 50, "new" and "o ld  solutions at each 
and 100 ng/L renewal period (Tablc 2, p. 26). 

Recoveries were consistently low 
measured: <LOD (negative and solvent and highly variable. with higldlow 

controls), 3.75, 6.90, 14.5, ratios esceeding 1.5 at all test 
29.9, and 62.8 n g h  levels. Only at the 25 n g h  

(nominal) level were lrieasurcd 
concentrations of "old'' solutions 
270% of "new" solutions. 

A slight overlap of mean-measured 
concentrations was observed 
between the 6.25 and 12.5 ng/L 
groups (nominal). ------------ 
EPA requires control(~) and at least 5 
test concentrat~ons; ~fi/irtron factor not 
greater than 50%. 
OECD requires at least 5 test 
conce?~tratior~s in a g~onrelnc series 
with a separation factor not exceed~rig 
3.2. 

Solvent (type, percentage, if used) Acetone, 0.1 mL/L ------------ 
EPA requires: 
solvent to exceed 0.5 nrL/L for statzc 
tests or 0. I nzL/L for flow-through 
tests. Acceptable soh~c~trls are 
dimethy~omtanrrde, /r.~e/l!ylene glycol, 
nrethanol, acetone and e/hunol. 
OECD requrres x 0.1 wrWI, 
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- 

Remilt-Its - - - - - - - - - - - - 
Criteriu 

The light intensity was 
approximately 476 lux (p. 20). ------- ----- 
E P M E C D  requzrcs: 16 Ciolirs lzght, 
8 hours clark. 

Based on LSC analysis of "new" 
test medium sampled on Days 0, 
10, and 17 and "old" test medium 
sampled on Days 3. 13, and 19, the 
availability of radioactivity 
decreased significantly between 
renewal periods. Recoveries were 
64-85% of nominal concentrations 
for "new" test medium and 32-70% 
of nominal concentrations for 
'"old" test medium. Only at the 25 
ng/L (nominal) level were 
measured concentrations of "old 
solutions > 70% of "ncw" solutions. 

Recoveries are for blal  radioactive 
residues, as determined by LSC 
analysis (Table 2, p. 26). 
Radioactivity declined signiiicantly 
between the "new" and "old 
solutions. 

Parameter 

Lighting 

Stability of chemical in the test system 

Recovery of chemical : 

Frequency of measurement: 

LOD: 

LOQ: 

Positive control {if used, indicate the 
chemical and concentrations} 

Other parameters, if any 

Details 

16:s hour light/dark cycle with 
a transition period 

A 3-day stability trial (longest 
renewal period) was conducted 
at 100 ng/L (highest test level). 
Test medium was sampled on 
Days 17 ("new") and 20 ("old) 
and analyzed for '4C-Rimon by 
HPLC/RAM (p. 17). Results 
demonstrated that although the 
availability of Rimon declined 
significantly (from 98.9 to 62.5 
ng/L) between 17 and 20 Days, 
that Rimon did not degrade 
significantly in solution, 
accounting for 93.1-96.0% of 
the total recovered radioactivity 
(Table 3, p. 27). 

64-85% of nominal for "new" 
test medium 
32-70% of nominal for "old 
test medium 

Samples analyzed on Days 0 
(new), 3 (old), 10 (new), 13 
(old), 17 (new), and 19 (old). 

0.005 ng/mL (p. 40) 

Not reported 

NIA 

NIA 
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2. Observations: 

rable 2: Observations 

Remarks 
Criteria I Details 

Data end points measured 
(list) 

- Survival/immobility of first- 
generation daphnids 
- Number of carapaces shed per 
adult 
- Day of first juvenile release 
- Number of young produced per 
adult 
- Terminal length 

In addition to length, terminal dry weights 
should have been measured. 

EPA requzres: 
- Survival offirst-generation ckzphnids, 
- Number oSyoungproduceclpcr 
fizmale, 
- Dry wezght (recommended) at~ci length 
(require4 * of each first generotion daphnid 
alive at the end of the test, 
- Observations of other eflects or clinical 
signs. 
*current requirement untzl thr Agency 

provides speczjic guidance ~ticlicating 
otherwise (Pesticide Rejection Raie Analysis, 
u. 132). 

Observation intervals 

Were raw data included? 

Other observations, if any 

Mortality/immobility and number 
of carapaces shed were recorded 
daily. The numbers of juveniles 
present were determined at media 
renewal (three timeslweek) . Total 
length was determined at the end 
of the test (Day 2 1). 

Yes, adequate. 

N/A 

11. RESULTS AND DISCUSSION 

A. MORTALITY: 

No mortalities were observed in the controls, 3.75, or 14.5 ngL (mean-measured) exposure groups (Table 4, p. 
28). Cumulative mortality was 2.5% in the 6.90 and 29.9 nglL groups and 57.5% in the 62.8 nglL group. 
The NOEC for parental mortality was 29.9 ng/L. 
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rable 1: Effect of Rimon or growth and survival of Daphnia sp. 

Mortality 
(dead or immobile) Mean No. 

Young per 
No Dead YO Adult 

Mean 
Number of 
Carapaces 
Shed per 

Adult 

6.7 

6.8 

Brood 

3.81 8 

3.90 8 

3.96 8 

3.99 8 

3.93 8 

3.93 8 

3.37** 8 and 11 

29.9 29.9 

Treatment (ng/L) 
Measured (and Nominal) 

Concentrations 

Negative control 

Solvent control 

3.75 (6.25) 

6.90 (12.5) 

14.5 (25) 

NOEC, ng/L 62.8 

>62.8 

ND 

ND 

ermined by tl 
letermined b! 

LOEC, ng/L 

MATC, ng/L 

LC5,,/ECSO (95% C.I.), 57.9 46.7 
(50.8-70.7) (29.9-62.8) 

ences versus solvent control (p<0.05), as de 
:rences versus solvent control (p<0.001), as 

ng/L 

Values with significant diffe : study authors. 
the study authors. '*Values with significant diA 

D = Not determined. 

B. EFFECT ON REPRODUCTION AND GROWTH: 

On Day 8, juveniles were present in all of the control vessels and in all of the test vessels at 3.75 lo 29.9 ngk .  
At the 62.8 ng/L level, juveniles were observed in hvo of the vessels on Day 8 and in the third vessel on Day 
11; no juveniles were produced by the adults in the fourth vessel. The mean cumulative numbers of juveniles 
produced per adult was statistically-reduced at the 62.8 ng/L test level. The resultant NOEC for reproduction 
was 29.9 ng/L. 

The mean culnulative numbers of carapaces shed per adult was unaffected by treatment with Rinion. Terminal 
length, however, was statistically-reduced at the 62.8 ng/L level. The NOEC for parental growth was 29.9 
n g n .  

C. REPORTED STATISTICS: 

The parental LC,, (with 95% C.I.) was calculated using the moving average method. The nuinbcr of dead 
parental daphnia, the mean number of carapaces shed per adult, the total number of juveniles, and the mean 
number of juveniles produced per adult in the solvent control group were compared with those in the test 
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groups by Dunnett's multi-comparison test (95% level of probability). The reproduction EC,, (with 95% C.I.) 
was calculated using the binomial test. Length data were compared to those in tlie solvent control group using 
the Kruskal-Wallis variance analysis test and Wilcoson Rank sum test. Mean-measured valucs, as detertnined 
by LSC, were used in all estimations. 

D. VERIFICATION OF STATISTICAL RESULTS: 

NOEC and LOEC for parental survival were visually determined. The LC,, was determined using tlle moving 
average angle method via TOXANAL statistical software. Since no differences were detected bctween tlie 
solvent and negative control groups, these groups were pooled for subsequent analyses. Data for the number of 
juveniles per vessel and the number of juveniles per adult per vessel were confirmed to be normally distributed 
and the variances were homogeneous; the NOEC and LOEC for these endpoints were determined using 
ANOVA followed by William's test via TOXSTAT statistical software. The number of carapaces was 
analyzed using ANOVA. Terminal length data were normally distributed, but the variances were not 
homogeneous. The NOEC and LOEC for this endpoint were determined using the non-parametric Wilcoxon 
Rank Sum test with Bonferonni adjustment and the Kruskal Wallis test via TOXSTAT statistical software. 
Mean-measured values, as determined by LSC, were used in all estimations. 

Mortality/immobilization: 
LC5dEC50: 57.9 ng/L 95% C.I.: 50.8-70.7 ng/L 
NOEC: 29.9 ng/L 
LOEC: 62.8 ng/L 

Number of offspring/vessel: 
NOEC: 29.9 ng/L 
LOEC: 62.8 ng/L 

Number of offspring/adult/vesseI: 
NOEC: 29.9 ng/L 
LOEC: 62.8 ng/L 

Number of carapaces: 
NOEC: 62.8 ng/L 
LOEC: >62.8 n@ 

Length: 
NOEC: 62.8 ng/L 
LOEC: >62.8 n g L  

Most Sensitive Endpoints: Parental survival and offspring production 

E. STUDY DEFICIENCIES: 

Based on LSC analyses, concentrations of available radioactivity declined significantly between each renewal 
period: recoveries ranged from 64-85% of nominal for "new" test medium and 32-70% of no~iiinal for "old" 
test medium (Table 2, p. 26). The higlulow ratio exceeded 1.5 for all test levels (reviewer determined), and 
only at the 25 ng/L (nominal) level were measured concentrations of "old" solutions 270% of "ncw" solutions. 
However, based on the HPLC/RAM analysis of the highest test level, it was observed that ['4CJRimon did not 
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undergo chemical degradation and accounted for 93.1-96.0% of the recovered radioactivity over a 3-day period 
(the highest renewal interval; Table 3, p. 27). Low and declining recoveries were also observed in a 10-day 
preliminary experiment: results of chemical analysis &SC) conducted at each test level on Days 0 and 3 
(prior to renewal) indicated that the exposure levels were lower than intended (54-70% of nominal) and 
decreased slightly between renewal of the media (to 37-64% of nominal; p. 18). A 3-day stability experiment 
was conducted with 0.1 pg/L. solution (p. 17). Results (HPLC) indicated that the intended exposure 
concentration was achieved but decreased slightly during the 72-hour period (to approximately 87% of 
nominal, p. 18). In attempts to minimize adsorption, all glassware was pre-treated with a siliconizing agent 
(SurfaSil, 2% in acetone) and also pre-exposed to the test material at the appropriate concentrations for 2 or 3 
days prior to use (p. 14). The study author reported that the losses observed in tlie definitive cvperiment may 
have been due to adsorption onto or uptake by the Daphnia and algal cells although there was no clear trend in 
the data to support this, and that adsorption onto the glassware used was considered unlikely because of the 
pre-treatment steps taken (p. 18). The study author also reported that the decrease in measured levels were 
unavoidable and is not thought to have affected the integrity of the test (p. 22). Since the declinc of the test 
material was adequately addressed by the study author, this decline would alone not alTect the acceptability of 
this study (refer to the Pesticide Reregistration Rejection Rate Analysis, Ecological Effects, Appendix A: 
Additional Supporting Documents, Conducting Acceptable Aquatic Lab Studies: Proposed Guidance, pp 3- 
9). This study satisfies guideline requireinents and is classified as CORE. 

F. REVIEWER'S COMMENTS: 

The reviewer's conclusions were nearly identical to the study author's. The study author's NOEC and LOEC 
estimates for terminal length were lower than the reviewer's because the study author coinpared the treatment 
groups to the solvent control group only. The reviewer's results are reported in the Executive Summary and 
Conclusions sections of this DER. 

To minimize adsorption, all glassware was pre-treated with a siliconizing agent (SurfaSil, 2% in acetone) and 
also pre-exposed to the test material at the appropriate concentrations for 2 or 3 days prior to use (p. 14). The 
study author reported that radioactive losses may have been due to adsorption onto or uptake by the Daphnia 
and algal cells although there was no clear trend in the data to support this (p. 18). It was also reported that 
adsorption onto the glassware used during the test was considered unlikely because of the pre-treatment 
measures. 

During HPLC/RAM analyses, samples were analyzed for parent Rimon, and also for tlie potential metabolites 
2,6-difluorobenzoic acid; 2,6-difluorobenzamide; and 4-amino-2-chlorophenol (p. 4 1). 

At all concentrations, the test inedia were clear and colorless on the days of preparation (p. 20). 

G. CONCLUSIONS: 

This study is scientifically sound, fulfills U.S. EPA guideline $72-4(b), and is classified as CORE. The most 
sensitive endpoints were parental survival and offspring production. 

Mortality/immobilization: 
LC5dEC,,: 57.9 ngL  95% C.I.: 50.8-70.7 ng/L 
NOEC: 29.9 n g L  
LOEC: 62.8 n g L  
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Number of offspringlvessel: 
NOEC: 29.9 n g L  
LOEC: 62.8 n g k  

Number of offspring/adult/vessel: 
NOEC: 29.9 ngA. 
LOEC: 62.8 ng/L 

Number of carapaces: 
NOEC: 62.8 ng/L 
LOEC: >62.8 n g L  

Length: 
NOEC: 62.8 ng/L 
LOEC: >62.8 ng/L 

Most Sensitive Endpoints: Parental survival and offspring production 

OECD Guidelines for Testing of Chemicals. "Daphnia, sp., Acute Immobilisation Test and Reproduction Test, 
Part 1. Procedure 202, adopted 4 April 1984. 

US EPA Pesticide Assessment Guidelines, Subdivision E, Hazard Evaluation: Wildlife and Aquatic Organisms, 
Series 72. Aquatic Organisms Testing 572-4 Fish early life-stage and aquatic invertebrate life-cycle, October 
1982. 

Stephan, C.E. 1977. Methods for Calculating an LC50. Aquatic Toxicology and Hazard Evaluation. ASTM STP 
634. 

Stephan et al. 1982. A computer program for calculating an LC50. US Environmental Protection Agency. 

Dunnett, C. W. 1955. A multiple comparison procedure for comparing several treatments with a control. Journal 
of the American Statistical Association 50, 1096-1 121. 

Dunnett, C.W. 1964. New tables for multiple comparisons with a control. Biometrics 20, 482-491. 

Kruskal, W.N. and Wallis, W.A. 1952. "Use of Ranks in One-Criterion Variance Analysis". Journal of the 
American Statistical Association 47:583-621 (Kruskal-Wallis test). 

Wilcoxon, F. 1945. "Individual comparisons by ranking methods". Biometrics Bulletin 1:80-83 (Wilcoxon Rank 
sum test). 

Huntingdon Life Sciences Report number MAK4041970470. "RIMON Technical: Acute Toxicity to Daphnia 
magna. 
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APPENDIX 1. OUTPUT OF REVIEWER'S STATISTICAL VERIFICATION: 
LC50 
Moving Average Angle Method 

LC5 0 95 8 Confidence Limit 
1 .lo59372 57.88646 50.76392 70.69715 

RESULTS CALCULATED USING THE PROBIT METHOD 
ITERATIONS G H GOODNESS OF FIT PROBABILITY 
5 8.388705 19.7458 0 

A PROBABILITY OF 0 MEANS THAT IT IS LESS THAN 0.001 

SINCE THE PROBABILITY IS LESS THAN 0.05, RESULTS CALCULATED 
USING THE PROBIT METHOD PROBABLY SHOULD NOT BE USED. 

SLOPE = 3.429246 
95 PERCENT CONFIDENCE LIMITS =-6.502968 AND 13.36146 

LC50 = 64.14183 
95 PERCENT CONFIDENCE LIMITS = 0 AND +INFINITY 

LC10 = 27.33992 
95 PERCENT CONFIDENCE LIMITS = 0 AND +INFINITY 

NOEC and LOEC 
Length 
length 
File: 82111 Transform: NO TRANSFORMATION 

WILCOXON RANK SUM TEST W/ BONFERRONI ADJUSTMENT - 
.................................................... 

TRANSFORMED RANK 
GROUP IDENTIFICATION MEAN SUM 
----- .................... ----------- ------- 
1 GRPS 1&2 POOLED 3.757 
2 3.75 3.953 38.50 
3 6.90 3.995 42.00 
4 14.5 3.935 38.50 
5 29.9 3.933 38.00 
6 62.8 3.395 14.00 

........................ 
CRIT . 
VALUE REPS SIG 
- - - - - - - - - - - - - - 

Critical values use k = 5, are 1 tailed, and alpha = 0.05 

length 
File: 82111 Transform: NO TRANSFORMATION 

KRUSKAL-WALLIS ANOVA BY RANKS - TABLE 1 OF 2 
................................................................ 

TRANSFORMED MEAN CALCULATED IN 
GROUP IDENTIFICATION MEAN ORIGINAL UNITS 
----- .................... ----------- ------------------ 
1 GRPS 1&2 POOLED 3.757 3.757 
2 3.75 3.953 3.953 
3 6.90 3.995 3.995 
4 14.5 3.935 3.935 
5 29.9 3.933 3.933 
6 62.8 3.395 3.395 

------------ 
RANK 
SUM 

----------- 
75.000 
79.500 
98.500 
71.000 
68.000 
14.000 
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Calculated H Value = 19.067 Critlcal H Value Table = 11.070 
Since Calc H > Crit H REJECT Ho:A11 groups are equal. 

length 
File: 82111 Transform: NO TRANSFORMATION 

DUNNS MULTIPLE COMPARISON - KRUSKAL-WALLIS 
.............................................. 

TRANSFORMED ORIGINAL 
GROUP IDENTIFICATION MEAN MEAN 
----- --------------- ----------- --------- 

6 62.8 3.395 3.395 
1 GRPS 1&2 POOLED 3.757 3.757 
5 29.9 3.933 3.933 
4 14.5 3.935 3.935 
2 3.75 3.953 3.953 
3 6.90 3.995 3.995 

- TABLE 2 OF 2 

GROUP 
0 0 0 0 0 0 
6 1 5 4 2 3  
- - - - - -  
\ 
- \ 
- . \  
. . \  
. . .  \ 
* * . . .  \ 

* = significant difference (p=0.05) . = no significant difference 
Table q value (0.05,6) = 2.936 Unequal reps - multiple SE values 

# carapaces 
mean number of carapaces shed/adult 
Flle: 8211c Transform: NO TRANSFORMATION 

ANOVA TABLE 
.............................................................................. 

SOURCE DF SS MS F 
.............................................................................. 
Between 5 1.546 0.309 2.512 

Within (Error) 2 2 2.702 0.123 
.............................................................................. 
Total 2 7 4.248 
.............................................................................. 

Critical F value = 2.66 (0.05,5,22) 
Since F < Critical F FAIL TO REJECT Ho:A11 groups equal 

mean number of carapaces shed/adult 
Flle: 8211c Transform: NO TRANSFORMATION 

BONFERRONI T-TEST - TABLE 1 OF 2 
............................................ 

TRANS FORMED 
GROUP IDENTIFICATION MEAN 
----- .................... ----------- 
1 GRPS 1&2 POOLED 6.738 
2 3.75 6.375 
3 6.9 6.890 
4 14.5 6.800 
5 29.9 6.855 
6 62.8 6.233 

................................ 
MEAN CALCULATED IN 
ORIGINAL UNITS T STAT SIG 

------------------ ------ --- 

Bonferroni T table value = 2.51 (1 Tailed Value, P=0.05, df=22,5) 

mean number of carapaces shed/adult 
File: 8211c Transform: NO TRANSFORMATION 
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BONFERRONI T-TEST - TABLE 2 OF 2 Ho:Control<Treatment 
----------------------------------------------------------------+-----------  

NUM OF Mlnlmum S l g  Diff % of DIFFERENCE 
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL 
----- .................... ------- ---------------- ------- ------------ 
1 GRPS 1&2 POOLED 8 
2 3.75 4 0.539 8.0 0.363 
3 6.9 4 0.539 8.0 -0.152 
4 14.5 4 0.539 8.0 -0.063 
5 29.9 4 0.539 8.0 -0.118 
6 62.8 4 0.539 8.0 0.505 

.............................................................................. 

mean number of carapaces shed/adult 
File: 8211c Transform: NO TRANSFORMATION 

WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2 
- - - - - - - - 
GROUP 

IDENTIFICATION 
.................... 

GRPS 1&2 POOLED 
3.75 
6.9 
14.5 
29.9 
62.8 

ORIGINAL 
MEAN 

----------- 
6.738 
6.375 
6.890 
6.800 
6.855 
6.233 

---------------- 
TRANSFORMED 

MEAN 
----------- 

6.738 
6.375 
6.890 
6.800 
6.855 
6.233 

ISOTONIZED 
MEAN 

----------- 
6.738 
6.730 
6.730 
6.730 
6.730 
6.233 

mean number of carapaces shed/adult 
File: 8211c Transform: NO TRANSFORMATION 

WILLIAMS TEST (Isotonic regression model) 
.................................................... 

ISOTONIZED CALC. SIG 
IDENTIFICATION MEAN WILLIAMS P= .05 

.................... ----------- ----------- ----- 
GRPS 1&2 POOLED 6.738 

3.75 6.730 0.035 
6.9 6.730 0.035 
14.5 6.730 0.035 
29.9 6.730 0.035 
62.8 6.233 2.353 * 

.................................................... 
s = 0.350 
Note: df used for table values are approximate when 

TABLE 2 OF 2 

TABLE DEGREES OF 
WILLIAMS FREEDOM 

----------- ------------- 

# Juveniles/vessel 
# juveniles 
File: 8211j Transform: NO TRANSFORMATION 

ANOVA TABLE 
.............................................................................. 

SOURCE DF SS MS F 
.............................................................................. 
Between 5 3307132.304 661426.461 106.826 

Within (Error) 2 2 136216.375 6191.653 

Total 2 7 3443348.679 
.............................................................................. 
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Critical F value = 2.66 (0.05,5,22) 
Slnce F > Critical F REJECT Ho:A11 groups equal 

# juveniles 
File: 8211j Transform: NO TRANSFORMATION 

BONFERRONI T-TEST - 

GROUP IDENTIFICATION 

1 GRPS 1&2 POOLED 
2 3.75 
3 6.90 
4 14.5 
5 29.9 
6 62.8 

........................... 
Bonferroni T table value = 

TABLE 1 OF 2 Ho:Control<Treatment 

TRANSFORMED MEAN CALCULATED IN 
MEAN ORIGINAL UNITS T STAT SIG 

----------- ------------------ ------ --- 
963.375 963.375 
981.000 981.000 -0.366 
1000.500 1000.500 -0.770 
1069.250 1069.250 -2.197 
1037.000 1037.000 -1.528 
25.750 25 -750 19.459 * 

................................................. 
2.51 (1 Tailed Value, P=0.05, df=22,5) 

# juveniles 
File: 8211j Transform: NO TRANSFORMATION 

BONFERRONI T-TEST - TABLE 2 OF 2 Ho:Control<Treatment 

NUM OF Minimum Sig Dlff 8 of DIFFERENCE 
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL 
----- .................... ------- ---------------- ------- 
1 GRPS 1&2 POOLED 8 
2 3.75 4 120.898 12.5 -17.625 
3 6.90 4 120.898 12.5 -37.125 
4 14.5 4 120.898 12.5 -105.875 
5 29.9 4 120.898 12.5 -73.625 
6 62.8 4 120.898 12.5 937.625 

.............................................................................. 

# juveniles 
File: 8211j Transform: NO TRANSFORMATION 

WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2 

GROUP ORIGINAL TRANSFORMED ISOTONIZED 
IDENTIFICATION N MEAN MEAN MEAN 

------ .................... --- ----------- ----------- ----------- 
1 GRPS 1&2 POOLED 8 963.375 963.375 1002.417 
2 3.75 4 981.000 981.000 1002.417 
3 6.90 4 1000.500 1000.500 1002.417 
4 14.5 4 1069.250 1069.250 1002.417 
5 29.9 4 1037.000 1037.000 1002.417 
6 62.8 4 25.750 25.750 25.750 

............................................................................ 

# juveniles 
File: 82111 Transform: NO TRANSFORMATION 

WILLIAMS TEST (Isotonic regression model) 

ISOTONIZED CALC. SIG 
IDENTIFICATION MEAN WILLIAMS P=. 05 

.................... ----------- ----------- ----- 
GRPS 1&2 POOLED 1002.417 

TABLE 2 OF 2 

TABLE DEGREES OF 
WILLIAMS FREEDOM 

----------- ------------- 
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3.75 1002.417 0.810 1.72 k= 1, v=22 
6.90 1002.417 0.810 1.80 k= 2, v=22 
14.5 1002.417 0.810 1.83 k= 3, v=22 
29.9 1002.417 0.810 1.84 k= 4, -22 
62.8 25.750 19.459 * 1.85 k= 5, v=22 

............................................................................ 
s = 78.687 
Note: df used for table values are approximate when v > 20. 

# Juve~les/adult/vessel 
# juveniles/adult/vessel 
File: 82111a Transform: NO TRANSFORMATION 

ANOVA TABLE 
.............................................................................. 

SOURCE D F S S MS F 
.............................................................................. 
Between 5 30113.251 6022.650 48.833 

Within (Error) 2 2 2713.303 123.332 
-------------------------------------------------------<----------------------  

Total 2 7 32826.553 
.............................................................................. 

Critical F value = 2.66 (0.05,5,22) 
Since F > Critical F REJECT Ho:A11 groups equal 

# juveniles/adult/vessel 
File: 8211ja Transform: NO TRANSFORMATION 

BONFERRONI T-TEST - TABLE 1 OF 2 Ho:Control<Treatment 
............................................................................ 

TRANSFORMED MEAN CALCULATED IN 
GROUP IDENTIFICATION MEAN ORIGINALUNITS TSTAT SIG 
----- .................... ----------- ------------------ ------ --- 
1 GRPS 1&2 POOLED 96.250 96.250 
2 3.75 97.925 97.925 -0.246 
3 6.90 101.800 101.800 -0.816 
4 14.5 107.000 107.000 -1.581 
5 29.9 106.875 106.875 -1.562 
6 62.8 8.085 8.085 12.964 * 

............................................................................ 
Bonferroni T table value = 2.51 (1 Tailed Value, P=0.05, df=22,5) 

# juveniles/adult/vessel 
File: 8211ja Transform: NO TRANSFORMATION 

BONFERRONI T-TEST - TABLE 2 OF 2 Ho:Control<Treatment 
............................................................................ 

NUM OF Minlmum Slg D ~ f f  % of DIFFERENCE 
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL 
----- .................... ------- ---------------- ------- ------------ 
1 GRPS 1&2 POOLED 8 
2 3.75 4 17.063 17.7 -1.675 
3 6.90 4 17.063 17.7 -5.550 
4 14.5 4 17.063 17.7 -10.750 
5 29.9 4 17.063 17.7 -10.625 
6 62.8 4 17.063 17.7 88.165 

.............................................................................. 
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File: 8211ja Transform: NO TRANSFORMATION 

WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2 

GROUP 
IDENTIFICATION 

.................... 
GRPS 1&2 POOLED 

3.75 
6.90 
14.5 
29.9 
62.8 

ORIGINAL 
MEAN 

TRANSFORMED 
MEAN 

----------- 
96.250 
97.925 
101.800 
107.000 
106.875 
8.085 

------------ 
ISOTONIZED 

MEAN 
----------- 
101.017 
101.017 
101.017 
101.017 
101.017 
8.085 

# juveniles/adult/vessel 
File: 8211ja Transform: NO TRANSFORMATION 

WILLIAMS TEST (Isotonic regression model) 
.................................................... 

ISOTONIZED CALC. SIG 
IDENTIFICATION MEAN WILLIAMS P=.05 

.................... ----------- ----------- ----- 
GRPS 1&2 POOLED 101.017 

3.75 101.017 0.701 
6.90 101.017 0.701 
14.5 101.017 0.701 
29.9 101.017 0.701 
62.8 8.085 12.964 * 

TABLE 2 OF 2 

TABLE DEGREES OF 
WILLIAMS FREEDOM 

----------- ------------- 

s = 11.105 
Note: df used for table values are approximate when v > 20. 
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